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Abstract
Arterio-venous fistulas may develop spontaneously, following
trauma or infection, or be iatrogenic in nature. We present a rare
case of a jejunal arterio- venous fistula in a 35-year-old man with a
history of pancreatic head resection that had been performed two
years previously because of chronic pancreatitis. The patient was
admitted with acute upper abdominal pain, vomiting and an ab-
dominal machinery-type bruit. The diagnosis of a jejunal arterio-
venous fistula was established by MR imaging. Transfemoral
angiography was performed to assess the possibility of catheter
embolization. The angiographic study revealed a small aneurysm of
the third jejunal artery, abnormal early filling of dilated jejunal
veins and marked filling of the slightly dilated portal vein (13–14
mm). We considered the presence of segmental portal hypertension.
The patient was treated with coil embolization in the same angio-
graphic session. This case report demonstrates the importance of
auscultation of the abdomen in the initial clinical examination. MR
imaging and color Doppler ultrasound are excellent noninvasive
tools in establishing the diagnosis. The role of interventional radio-
logical techniques in the treatment of early portal hypertension
secondary to jejunal arterio-venous fistula is discussed at a time
when this condition is still asymptomatic. A review of the current
literature is included.
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Visceral arterio-venous (A-V) fistulas constitute a rare diagnosis.
Previous reports mostly concentrate on splenic A-V fistulas which
represent the most common type of visceral arterio-venous fistula
reported in the literature to date [1]. Increases in portal venous flow
are associated with small changes in portal venous pressure due to
liver compliance, therefore complicating high-flow states are un-
common causes of portal hypertension [2, 3]. In a few patients with
an A-V fistula, portal hypertension may develop due to a combi-
nation of increased resistance and increased flow within the portal
circulation [4–6]. These hemodynamic differences may account for
the variable patterns of presentation associated with the location of
the arterio-venous fistula. Clinically, A-V fistulas located along the
jejunal arteries frequently manifest with isolated signs such as
bleeding, abdominal pain, diarrhea, weight loss and a steal phe-
nomenon, suggesting that only a segment of the portal venous
system (segmental portal hypertension) is involved [1]. The aim of
patient management is treatment of the underlying cause to prevent
the development of portal hypertension complications such as
variceal hemorrhage and ascites.
Case Report
A 35-year-old male presented with upper abdominal pain and vomiting.
Significantly, 2 years ago the patient had an episode of chronic pancreatitis,
which was treated surgically by partial pancreatectomy. Since that time he
had abstained from alcohol consumption. At the time of admission to the
emergency unit he was normotensive and had a normal pulse rate. Abdom-
inal examination demonstrated a nondistended abdomen, soft to palpation
and without palpable resistance. Auscultation revealed a machinery-type
bruit in the right and left hypochondrium. The leukocyte count of 18.5 
10*9/1 (3.2–9.0  10*9/1) and the serum-amylase value of 596 U/l (63–228
U/l) indicated the presence of an acutely mild pancreatitis.
With a suspected clinical diagnosis of mild acute pancreatitis and a
visceral arterio-venous fistula, MR-imaging (MRi) was performed on the
same day which revealed an A-V fistula arising from the superior mesen-
teric artery (Fig. 1) and signs of acute exudative pancreatitis. There was no
regional hypoperfusion or necrosis within the pancreatic parenchyma.
In view of these findings, embolization via the superior mesenteric
artery was attempted. The initial abdominal aortic angiogram revealed an
A-V fistula arising from the superior mesenteric artery (Fig. 2). Selective
arteriography of the superior mesenteric artery was performed with a 5 F
Cobra catheter (William Cook AG, Medical Products, DK-4632 Bjaevers-
kov) in an attempt to localize the feeding artery. The selective angiographic
study of the superior mesenteric artery revealed a tortuous course of the
third branch of a jejunal artery (Fig. 3), with a terminal aneurysm and a
fistulous communication to a dilated jejunal vein, with abnormal early
filling of this vein and marked filling of the slightly dilated portal vein.
The catheter was subsequently placed superselectively into the origin of
the third branch of the jejunal artery, which was shown to divide into a
cranial and caudal branch. This was followed by coaxial passage of an
infusion microcatheter FAS-Tracker 18 (Boston Scientific Cork Ltd, Medi-
Tech Target, Ireland) into the caudal branch of the third jejunal artery. After
inserting two 5 mm microcoils (Boston Scientific Cork Ltd, Medi-Tech
Target, Ireland) into the caudal branch, one coil was flushed into the dilated
jejunal vein and one coil into the right branch of the portal vein. Following
the additional insertion of three 7 mm microcoils, angiography showed
complete embolization of the caudal branch and revealed that the true feeder
was indeed the cranial branch of the third jejunal artery. Subsequently, coil
embolization of the cranial branch with three 7 mm diameter coils was
performed (Fig. 4).
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Following microcoil embolization of the arterio-venous fistula, angiog-
raphy of the superior mesenteric artery revealed complete occlusion (arrow-
head) of the A-V fistula (Fig. 5). Despite displacement of two smaller coils
across the dilated jejunal vein into the right portal vein branch, there were
no procedural complications and liver function tests remained normal fol-
lowing the embolization.
Discussion
Well-known etiologies of visceral arterio-venous fistulas include
trauma, arterial rupture, infection and iatrogenic causes [7–10]. In
contrast to spontaneous aneurysm formation and spontaneous de-
velopment of an A-V fistula, a traumatic or iatrogenic cause of the
fistula, as was present in our case, is easier to explain [11–14].
An acquired arterio-venous fistula, as that described in our case
report, can be the sequel of pancreatitis, but iatrogenic procedures
such as suture ligation of an artery and an adjacent vein are much
more commonly the cause [10, 28]. The etiology of the A-V fistula
described in our case report is certainly more likely to be the result
of a previous surgical procedure than the result of perforation of a
pseudoaneurysm following vascular degeneration due to pancreati-
tis. A definite cause, however, cannot be established with certainty
in this case.
An iatrogenic jejunal A-V fistula, however, constitutes a rare
diagnosis. In the case of portal hypertension secondary to a visceral
A-V fistula, closure of this shunt is sufficiently adequate therapy
[15–20]. The clinical presentation and symptoms of patients with
visceral A-V fistulas are similar to the symptoms of patients with
portal hypertension due to chronic liver disease. The distinguishing
and most frequently observed clinical sign in patients with a vis-
ceral arterio-venous fistula is a machinery-type bruit (61%) in the
abdomen [1, 21]. Our review of the literature revealed that only a
few patients with a splenic A-V fistula (16%) had no symptoms or
signs of portal hypertension [1, 21, 22].
Traditionally, surgical ligation of the artery supplying the fistula
or simple resection of the vascular anomaly has been performed to
date. Recently, however, embolization of A-V fistulas has increas-
ingly been performed in place of surgery due to the relatively high
peri-operative mortality rate and in view of the rapid development
of various new interventional techniques [7, 8, 11, 13, 23]. Steel
coils, agents for permanent embolic occlusion and detachable bal-
loons are examples of materials that may be used to treat visceral
A-V shunts [15, 19, 24, 25].
The method of choice for embolization of a jejunal arterio-
venous fistula is the Tracker-18 infusion catheter using microcoils
as embolization material. This 3 F (1 mm) coaxial catheter can be
inserted through any angiography catheter that allows passage of a
0.97 mm (0.038-inch) wire. An extremely thin guide wire with a
diameter of 0.46 mm (0.018 inches) and a long platinum tip, allows
superselective insertion of the catheter into the corresponding ar-
terial branch. The microcatheter is then introduced over the guide
wire. Microcoils selected according to the inner diameter of the
microcatheter (0.46 mm/0.018 inches) are subsequently used for
embolization. The coils, designed for the occlusion of small arterial
vessels with a diameter of 3–7 mm, are positioned with the use of
a special ultra-thin wire placed through the microcatheter or flushed
with saline through the microcatheter.
The angiographic embolization technique described in the pre-
sented case should be used to embolize visceral A-V fistulas and to
replace the more complex embolization techniques such as detach-
able microballoons or liquid embolization materials. The advantage
of the described technique using a Tracker-18 catheter is the high
selectivity with which segmental and terminal branches of visceral
A-V fistulas can be embolized. With this technique, mesenteric
infarction, one of the potential complications of embolization, can
often be avoided.
Careful measurement of the diameter of the feeding artery and
of the arterio-venous fistula is important to avoid displacement of
coils into draining jejunal veins or into the portal vein. When there
is doubt, a larger coil should preferentially be employed. With exact
placement of the coils, the risk of segmental mesenteric infarction
is extremely low. Displacement of coils into the portal vein nor-
mally does not result in a complication, similar to the displacement
of coils into the lung [26, 27].
The reason that two microcoils passed through the AV fistula
and entered the portal venous system can be explained on the
following grounds: The diameter of the A-V fistula was underesti-
mated despite utilization of a superselective catheter technique and
Fig. 1. MR angiography. Marked dilatation of
a branch of the superior mesenteric artery
(arrowhead). Abnormal early filling of the por-
tal vein via an arterio-venous fistula (arrow)
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the coil diameter of 5 mm that was selected proved to be too small.
In addition, the tip of the infusion microcatheter was placed imme-
diately proximal to the arterio-venous fistula. As a result of the
selected coil diameter and the injection pressure, one coil was
flushed through the A-V fistula into the dilated jejunal vein and one
coil into the right branch of the portal vein. In response to this
complication, the procedure was successfully completed using the
larger diameter (7 mm) coils.
In principle, the use of a microcatheter system and microcoils is
a safe procedure with a low complication rate for embolization of
A-V fistulas, especially when dealing with a vascular region that is
anatomically difficult to catheterize, such as that supplied by the
mesenteric arteries. In this situation the microcatheter technique
is easier to perform using microcoils than using detachable bal-
loons, where as a rule, catheters with a wide lumen are required.
Furthermore, by selection of a balloon size that is too small, there
is danger that the balloon itself may migrate through the A-V
fistula. On the basis of the difficulty of placement, we consider the
use of tissue glue to be a complicated and exceptionally hazardous
procedure.
Fig. 2. Transfemoral abdominal aortography. A large arterio-venous
fistula (arrowhead) from the third branch of a jejunal artery is clearly
visualized. Note the early filling of the portal vein (arrow).
Fig. 3. Selective arteriography of the superior mesenteric artery.
Demonstration of the arterio-venous fistula (arrowhead) with early
filling of the dilated portal vein (arrow). No retrograde filling of the
splenic or the mesenteric vein.
Fig. 4. Selective arteriography of the superior mesenteric artery. The
early arteriographic phase following coil embolization (arrowhead)
reveals ablation of the arterio-venous fistula.
Fig. 5. Selective arteriography of the superior mesenteric artery. The
late arteriographic phase following coil embolization still shows com-
plete ablation (arrowhead) of the arterio-venous fistula.
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Although the migration of a microcoil into the portal venous
system does not result in any major complication, it is advisable to
resort primarily to a larger coil size in order to prevent possible
migration. In this case, however, there is the risk that the coil may
stretch out somewhat within the vessel, thus necessitating the use of
several coils to occlude the vascular segment. In addition, the fact
that small side branches in the segment proximal to the fistula may
be occluded must be considered.
In conclusion, management of a jejunal arterio-venous fistula by
embolization with microcoils was found to be an effective method
of treating this condition in its early stages, especially in avoiding
the development of portal hypertension. To our knowledge, no
similar reports describing this embolization technique have been
published to date.
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